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ABSTRACT 
The project Hot Cold Tumbler aims to heat and cool drinking water without using wired 
electrical supply. With a single selection on the button, users are able to make the 
favorite hot or cold drinks and it is portable. Hence, it' s applicable to use even on high 
terrain or during camping. 
The general operation of the bottle is using thermoelectric chip which serves as the 
heater/cooler pad and LiFeP04 batteries which are rechargeable and energy efficient as 
power supply. The temperature is regulated and controlled by both systems. The power 
supply is rechargeable. The bottle is ideal for people of all walks of life and especially 
to mothers. This project is intended to help housewives to reduce the tasks of 
transferring hot water into thermo flask for further usage and prepare cool water to 
hydrate us when the weather is hot. 
Hot water boiler is readily available but it's non-portable and consumes a lot of energy. 
Water cooling is only available if the household owns a refrigerator and it's not 
portable. To tackle these issues, we create a portable bottle which is able to heat and 
cools drinking water at lower energy, costs and time. In conclusion, this project will 
revolutionize the industry of water boiler manufacturing and changes the concepts of 
water cooling. 
Nowadays, people are looking for products which are cheap, efficient and long lasting. 
Our project inculcates all these characteristics and enables users to carry a 
multifunctional bottle anywhere and everywhere. Our bottle enables users to choose to 
prepare hot or cold water with just a click of a button and it only takes around 35 
minutes. For this project, principle of thermoelectricity is applied. When electricity or 
current is supplied, the peltier chips will generate both hot and cold effects 
instantaneously. 
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ABSTRAK 
Projek Hot Cold Tumbler bertujuan untuk haba dan air minuman yang sejuk tanpa 
menggunakan bekalan elektrik berwayar. Dengan pilihan tunggal pada butang, 
pengguna dapat membuat minuman panas atau sejuk kegemaran dan ia adalah mudah 
alih. Oleh itu, ia boleh digunakan untuk digunakan walaupun di kawasan yang tinggi 
atau semasa perkhemahan. 
Operasi umum botol adalah menggunakan cip termoelektrik yang berfungsi sebagai 
Pemanas pad I sejuk dan Bateri LiFeP04 yang boleh dicas semula dan cekap tenaga 
sebagai bekalan kuasa. suhu yang dikawal selia dan dikawal oleh kedua-dua sistem. 
Bekalan kuasa boleh dicas semula. botol ini sesuai untuk semua lapisan masyarakat 
terutama kepada ibu-ibu. Projek ini bertujuan untuk membantu suri rumah untuk 
mengurangkan tugas-tugas memindahkan air panas ke dalam thermo flask untuk 
kegunaan seterusnya dan menyediakan air sejuk untuk hidrat kita apabila cuaca panas. 
dandang air panas yang sedia ada tetapi ia bukan mudah alih dan menggunakan banyak 
tenaga. penyejukan air hanya tersedia jika isi rumah memiliki peti sejuk dan ia tidak 
mudah alih. Untuk menangani isu-isu ini, kita mewujudkan botol mudah alih yang 
mampu untuk memanaskan dan menyejukkan air minum pada tenaga yang lebih rendah, 
kos dan masa. Kesimpulannya, projek ini akan merevolusikan industri pembuatan 
dandang air dan perubahan konsep penyejukan air. 
Pada masa kini, orang mencari produk yang murah, berkesan dan tahan lama. Projek 
kami menyemai semua ciri-ciri ini dan membolehkan pengguna untuk membawa botol 
pelbagai fungsi mana-mana sahaja dan di mana-mana. botol kami membolehkan 
pengguna untuk mernilih untuk menyediakan air panas atau sejuk dengan hanya satu 
klik butang dan ia hanya mengambil masa lebih kurang 35 minit. Untuk projek ini, 
prinsip thermoelectric telah digunakan. Apabila elektrik atau arus dibekalkan, cip Peltier 
akan menjana kesan kedua-dua panas dan sejuk secara serta-merta. 
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1.1 INTRODUCTION 
CHAPTER 1 
INTRODUCTION 
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The project "Dispenser Water Bottle" aims to heat and cool drinking water without 
using wired electrical supply. With a single click on the button, users are able to make 
the favourite hot or cold drinks and its portable. Hence, it's applicable to use even on 
high terrain or during camping. The general operation of the bottle is using 
thermoelectric chip which serves as the heater/cooler pad and li-po batteries which are 
rechargeable and energy efficient as power supply. The temperature is regulated and 
controlled by both systems. The power supply is rechargeable and it used the USB 
system which is easily available. The bottle is ideal for people of all walks of life and 
especially to mothers. This project is intended to help housewives to reduce the tasks of 
transferring boiled hot water into thermo flask for further usage and prepare cool water 
to hydrate us when the weather is hot. 
Hot water boiler is readily available but it' s non-portable and consumes a lot of energy. 
Water cooling is only available if the household owns a refrigerator and it' s not 
portable. To tackle these issues, we create a portable bottle which is able to heat and 
cools drinking water at lower energy, costs and time. In conclusion, this project will 
revolutionize the industry of water boiler manufacturing and changes the concepts of 
water cooling. 
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1.2 PROBLEM STATEMENT 
Technology for stationary water boiler and cooling are long available in the market, 
however, there's no portable water boiler and cooler available yet in Malaysia. With the 
similar principle from and other previous designs and products reference, we create this 
innovative bottle with higher capabilities ranging from the functionality to user 
interfacing and design. The traditional method of boiling with plug in electrical energy 
or fuel and cooling with refrigerator are more energy consuming and dangerous 
replaceable with our portable bottle. 
Our product also helps to save the time taken to regulate the drinking water temperature 
to our preferred temperature. With a mere 30 minutes, we are able to heat water from 
room temperature, 27°C to 60°C and cooling from room temperature, 27°C to l6°C. The 
energy used is only at a minimum rate. With the convenient design of the bottle, users 
are able to carry the bottle anywhere they go and consume their drink at preferred 
temperature. 
The cost of buying a boiler and water dispenser is quite high, where a common one is 
around RM 650 (YAMADA Plan650) while the cost of or product is around RM 150 
which is quadruple cheaper than a non-portable water dispenser. Together with the built 
in weigh of less than 1.5kg, it's convenient to carry and easy to wash. Moreover, we are 
also able to maintain the temperature of the drink and ensure that our drink (especially 
milk) is suitable to be consumed at any condition and anytime. 
On the other side, our bottle is easy to be maintained and customer friendly. The 
charging port is USB type and it's easy to be found and replaced. With a single charge, 
the bottle is able to last for more than 8 hours and up to 3 times heating/cooling. Our 
bottle is also able to function when it's plugged in and it' s more efficient and at a faster 
rate ofheating/cooling. 
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Figure 1: Flow chart for hot cold tumbler process 
1.3 RESEARCH OBJECTIVES 
To design and manufacture a portable bottle which can heat and cool drinking water to 
preferred temperature. The project is Portable Water Dispenser. Peltier chip is used and 
applied into the system to heat and cool the water in the bottle. The objectives of the 
project are: 
• To create a portable heating and cooling bottle 
• To replace the existing product with an economic portable bottle 
• To increase the effectiveness of heating and cooling of water in a bottle 
• To reduce energy usage for heating and cooling of water in a bottle 
1.4 SIGNIFICANCE OF RESEARCH 
• By using this product, users are able to manipulate the temperature of their 
drinking water and maintain the temperature of their drink. 
• This product helps mothers, hikers, campers and people of all walks of life to 
reduce the tasks and effort to boil and cool water. 
• The bottle helps to reduce energy wastage and enhance users' lifestyle. 
so 
REFERENCE 
Gao Min and Rowe D.M., 2006, "Experimental evaluation of prototype thermoelectric 
domestic-refrigerators", Applied Energy, 83 (2): 
Adeyanju A.A., E. Ekwue and W. Compton, 2010, "Experimental and Theoretical 
Analysis of a Beverage Chiller", Research Journal of Applied Science, 5 (3): 195-203. 
Huang B.J., Chin C.J. & Duang C.L., 2000, "A design method of thermoelectric 
cooler", International Journal of Refrigeration, 23: 208-218. 
Zhang H Y (2010), "A General Approach in Evaluating and Optimizing Thermoelectric 
Coolers", Int. Journal ofRefrigeration, Vol. 33, No. 10, pp. 1187-1196. 
Christian J Land Jadar R Barbosa Jr (2011), "Thermodynamic Comparison of Peltier, 
Stirling, and Vapor Compression Portable Coolers", Applied Energy, Vol. 9, pp. 51-58. 
Selahatting Goktun, "Design consideration for thermoelectric refrigerator" Energy 
conversion management, vol.36 No 12, 1995,pp. 1197-1200. 
H. V. Venkatasetty; Y. U. Jeong 
The Seventeenth Annual Battery Conference on Applications and Advances, 
2002. 
John B. Goodenough* and Kyu-Sung Park 
Texas Materials Institute and Materials Science and Engineering Program, 
The University of Texas at Austin, Austin, Texas 78712, United States 
J. Am. Chern. Soc., 2013 
Zul Hilmi Che Daud; Daniela Chrenko; El-Hassane Aglzim; Alan Keromnes; Luis Le 
Moyne 
IEEE Vehicle Power and Propulsion Conference (VPPC), 2014 
B. G. Kim; F. P. Tredeau; Z. M. Salameh 
Power and Energy Society General Meeting - Conversion and Delivery of 
Electrical 
Energy in the 21st Century, 2008 IEEE 
Kristaps Vitals 
IEEE 3rd Workshop on Advances in Information, Electronic and Electrical 
Engineering 
(AIEEE), Information, Electronic and Electrical Engineering (AIEEE), 2015 
F. Baronti; G. Fantechi; E. Leonardi; R. Roncella; R. Saletti 
17th IEEE International Conference on Electronics, Circuits, and Systems 
(ICECS), 2010 
F ofana Gaoussou Badia; Zhang You Tong 
51 
2013 Sixth International Symposium on Computational Intelligence and Design 
(ISCID) 
Chong-Eun Kim; Deok-Ki Yang; Jae-Burn Lee; Gun-Woo Moon 
IEEE Transactions on Power Electronics, 2015 
Cuihong Liu; Wentao Ren; Benhua Zhang; Changyi Lv 
International Conference on Electronic and Mechanical Engineering and 
Information 
Technology (EMEIT), 2011 
Edgar Rarnirez-Laboreo; Carlos Sagues; Sergio Llorente 
IEEE Industry Applications Society Annual Meeting, 2015 
Wang Huajun, Qi Chengying 
INTERNATIONAL JOURNAL OF ENERGY AND ENVIRONMENT, 2010 
Raghied Mohammed Atta 
International Journal of Water Resources and Arid Environments 1(2), 2011 
Nilesh V arkute, Akshay Chalke, Deepak Ailani, Ritesh Gogade, Ajay Babaria 
International Research Journal of Engineering and Technology (IRJET), 2016 
